Introduction
Mr President of the ISPO, Mr. Richard Guillaume, representing the Blatchford family, Ladies and Gentlemen, On behalf of the physical rehabilitation unit of the International Committee of the Red Cross (ICRC), I would like to extend my wannest thanks to the Blatchford family for having chosen us to receive the Brian Blatchford Prize.
The prize was awarded in recognition of the efforts the ICRC has made over the past 25 years to assist the war-disabled and other disabled persons, in particular by designing and developing the polypropylene prosthetic system as an alternative to other, more costly technologies. It should be stressed that the ultimate goal of the ICRC's physical rehabilitation programmes is to help reintegrate disabled persons into society both while they are receiving assistance from the ICRC and after. Providing the disabled with appropriate rehabilitative care and affordable prostheses and orthoses is a significant step towards this goal.
How the polypropylene prosthetic system came into being
Orthopaedic devices must constantly be repaired and replaced. If prosthetic centres are to provide these services over the years, they must aim to be self-sufficient. The ICRC seeks to ensure that they are by applying a policy based on three elements: cooperation with a national partner technical and administrative training of local staff All correspondence to be addressed to Alain Ganchon, ICRC, 19 Avenue e la Paix, CH-1202 Geneva, Switzerland.
choice of appropriate technology (ISPO, 1996) 
Local manufacture of prosthetic components
When the ICRC first embarked on its physical rehabilitation activities for waramputees, no reliable prosthetic components were available on the market at affordable prices. It therefore decided to manufacture such components itself using local resources. This decision was also meant to promote the selfsufficiency of partner centres in countries where the economy was State-controlled or where the scarcity of foreign currency made it difficult to obtain imports.
Taking this approach, ICRC orthotists/prosthetists used materials such as wood, metal and leather to manufacture all the parts needed for making artificial limbs.
The increasing number of programmes and the highly variable and unreliable quality of raw materials quickly led to an excessive diversity of manufacturing methods, as a result of which too much time was being spent on research and development. At the same time, it proved impossible to avoid importing machines, tools and the polyester needed for making prosthetic sockets (neither leather nor wood were suitable for this purpose).
After many years of efforts, it had to be recognised that the principle of using local resources was dissipating energy without avoiding the need to rely on imports. Moreover, the components manufactured in the great majority of production units were not of acceptable quality.
In the early 1990s, therefore, after polyester sockets had been replaced by polypropylene ones to reduce costs and facilitate transport, the idea came about of manufacturing polypropylene components using moulds and injection machines made in Switzerland. Polypropylene immediately showed its advantages over polyester and local materials. It was inexpensive, non-toxic and easy to use and store. It could even be recycled.
This breakthrough led to considerable progress in standardizing components and reducing costs. For nearly 10 years, the ICRC promoted its new approach among its local partners. During this time, the polypropylene system was also adopted by other organizations involved in similar activities.
Towards the end of the 1990s. component fabrication units had been set up under 40 programmes run by the ICRC and its Special Fund for the Disabled (SFD). However, despite the real advantages presented by the new system, a number df internal evaluations revealed major defects in the components and in the way their quality was monitored; except in two or three countries that had mastered the technique.
These defects were due to the fact that the production units in each country were responding to limited needs, or rather to needs that did not justify the purchase of high-output automated injection machines that produced completely finished parts. Components were manufactured with very basic machinery that was easy to maintain but required too many manual operations to guarantee a minimum level of quality when placed in the hands of under-trained staff. Moreover, the number of local people employed at these tasks and the large team of expatriate orthotists/prosthetists needed to maintain an ever-growing stock of machines weighed heavily on production costs. There was also a strong tendency for many orthotists/prosthetists to make continuous changes to parts and moulds in an effort to improve them that, while p;aiseworthy in itself, was detrimental to standardization and consistency between the various programmes.
The evaluations also showed that these repeated changes siphoned energy away from the main purpose of the programmes, which was to provide rehabilitative care for the disabled. Moreover, after the ICRC withdrew, it was difficult to guarantee the same level of services in the absence of expatriate personnel.
In this situation, a choice had to be made between two competing objectives: manufacturing prosthetic components and providing high-quality rehabilitation care.
Regionalisation: conceivable, but not devoid of risks
Of course, it would have been possible to shut down all the units producing components for the various centres and to have the latter supplied with components produced in two countries that had mastered the technique and in which high output would have justified the purchase of industrial machines. Such "regionalization" would also have benefited other organizations and reduced the need for trained local staff and expatriate technicians.
Unfortunately, none of the countries under consideration could be regarded as totally free from the risk of destabilization or even of conflicts, which, had any broken out, would have interrupted the provision of components and paralysed the activities of the rehabilitation centres for indeterminate periods of time.
Centralising production in Switzerland, with priority given to services for the disabled
After much thought had been given to the best way of reconciling the various objectives of the rehabilitation programmes, it was agreed that priority should be given to efforts aimed at achieving self-sufficiency, training local orthotists/prosthetists and providing the disabled with high-quality care (limb-fitting, physiotherapy and facilitated access to rehabilitation centres). As for the manufacture of prosthetic components, it was to be regarded as a means and not as an end. On the basis of these considerations, a radical change was made. In 1998 the ICRC decided to stop importing costly machinery and raw materials for its programmes and to import finished products instead so as to ensure the standardization and quality of these pioducts and avoid setting up a new production units with each new programme.
The manufacture of these components was subcontracted to a firm based near Geneva that had previously produced the machines and tools used for this purpose in the various countries where programmes existed.
Implementing the polypropylene prosthetic system
Once it had been decided to subcontract the manufacture of components, the ICRC's technical coordinator, in cooperation with a plastics specialist and the director of the subcontracting firm, revised and improved the design of the various parts of the polypropylene prosthetic system. Since he was based near the firm, the technical coordinator could monitor the manufacture of components on a permanent basis and make whatever changes were needed.
From the very outset, the polypropylene prosthetic system has mainly consisted of a series of parts for transtibial and transfemoral prostheses: SACH feet, single-axis knees with blocking devices and intermediary parts for adjusting height and alignment. All these parts are welded together. Upper-limb components were only developed later on.
Starting in late 1999 all new ICRC programmes received their components from Switzerland. The new approach soon showed its advantages: projects could be started up quickly, with no other equipment than what was needed to assemble the prostheses, and the components produced in Switzerland lasted longer. The production units of the existing programmes were gradually shut down, except in some countries that produced components of satisfactory quality like Cambodia, Colombia and Viet Nam. At the end of 1999 the ICRC also had its programmes evaluated by two external consultants. Heim and Miethe, 2000/0 I).
Among their recommendations, the consultants confirmed that it had been the right decision to centralize production in Switzerland and that the polypropylene prosthetic system was a suitable response to the need for low-cost prostheses in developing countries.
It is worth noting that the Swiss factory currently employs 22 persons to manufacture components for the 39 programmes run by the 'ICRC and the SFD, plus those run by around 30 other organizations. Before production was centralized, some 300 local employees and a dozen expatriates were needed to manufacture components for about 20 programmes.
During the five years that it has been in use, the polypropylene prosthetic system has shown that it can provide a satisfactory response to needs. However, there is still room for progress. A series of tests camed out by the ISPO on components produced by different manufacturers found that some ICRC components were flawed and wore out too soon. The results of the tests have been submitted to a plastics laboratory and to the Ecole Polytechnique FkdPrale de Lausanne (EPFL) so that the problems can be solved.
Conclusion: addressing life-long needs
The development and implementation of the polypropylene prosthetic system is one of the ICRC's most notable achievements in the field of physical rehabilitation. This technology is used in all ICRC/SFD-assisted prosthetic/ orthotic workshops and by other NGOs worldwide. Some 200,000 prostheses have been produced by ICRC-assisted programmes since 1979 and more than 20,000 polypropylene prostheses are currently being produced each year. Standardized and highquality components are a basic condition for ensuring the success of the programmes and addressing the life-long needs of vulnerable patients.
In conclusion, I would like to thank the Blatchford family and the ISPO once more for their trust and for the encouragement they have given us in our activities. Please rest assured that the ICRC's physical rehabilitation unit will do its best to be worthy of this trust in the years to come.
